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BARRIER MEMBRANE 



FIELD OF THE INVENTION 

This invention relates to a barrier membrane and, more particularly, 
barrier membrane that is suitable for use In isolating landfill and related 
from the environment. 



BACKGROUND OF THE INVENTION 

An ever increasing problem facing urban areas is the disposal of waste. 
Waste disposal sites should be located sufficiently close to an area generating 
waste so as not to render the costs of transporting waste too expensive. 
Concomitantly, the waste disposal site should also be located sufficiently far 
from the waste generating area to reduce pollution of the latter by the former. 
This is particularly true where the waste generating area is a human 
residential area. 

The above conflict tends to be reduced by locating waste disposal sites a 
moderate distance from residential areas but, while such a location may be 
aesthetically pleasing waste leaking from the site can seep into the 
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-gFOundwater and polldte it. This can have adverse effects on the environment.^- 
and also on the health of humans and, animals- that draw water for 
consumption from streams that are fed by groundwater. 

The current method of dealing -with the above problem is to use barrier 
membranes to seal landfill sites from the underlying substratum. These 
membranes usually consist of several layers and they may be semi- 
permeable or impermeable plastics material membranes. 

One type of semi-permeable membrane that is used in conjunction with a 
basement membrane is in the form of a plastics material sheet that has a 
multiplicity of projections extending from one surface thereof. This membrane 
is laid, projections projecting upwardly or downwardly, on top of a lower 
membrane that is In contact with the substratum. Interstices between the 
projections form a fluid passageway between the semi-permeable and lower 
membranes or, where the projections face upwardly and an upper membrane 
that is laid on top of It. 

Once so positioned, waste material is dumped into the landfill site on top of 
the membranes. As the height of waste increases and exothermic reaction 
takes place in the waste which results In temperature increases the 
projections of the semi-permeable membrane flattens. This reduces the fluid 
passageway and reduces considerably the effectiveness of the membrane 
and, indeed, of the barrier for waste accumulating in the fluid passageway 
cannot be flushed away and treated to render it harmless. 



OBJECT OF THE INVENTION 



It is an object of this invention to provide a barrier membrane which, 
partly, alleviates the above-mentioned disadvantage. 
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SUMMARY THE INVENTION 



In accordance with this invention there is provided a barrier membrane 
comprising a first lower membrane which is positionable on a substrate and a 
second membrane which is located on top of the lower membrane, the 
second membrane having a multiplicity of projections extending from one side 
thereof each projection having a hollow extending into the opposite side of the 
second membrane, the majority of the hollow s being filled, In use with a 
material which provides resistance to compressive forces. 

There is also provided for the barrier to include a third membrane which is 
locatable on top of the second membrane; for at least the second membrane 
and. preferably the basement membrane and third membrane, to be of a 
synthetic plastics material; and for the second membrane and, where used, 
the third membrane to be semi-permeable to volatile compounds. 

There is further provided for the basement membrane to be impermeable. 

There is also provided for the projections to be orientated so as to abut, in 
use, the lower membrane and for the material that provides resistance to 
compressive forces to be a settable, sand/cement, alternatively gypsum, 
further alternatively plaster of paris, composition which is applied to the 
second membrane after it has been laid to fill the hollows associated with the 
projections. Alternatively there is provided for the second membrane to be laid 
so that the projections are orientated operatively upwardly and for the 
membrane to be laid on top of a settable, sand/cenrtent, alternatively gypsum, 
further alternatively plaster of paris composition which fills the hollows 
associated with the projections to provide, in use, resistance to compressive 
forces. I 



Alternatively there also provided for the projections of the second membrane 
to be orientated so as to abut, in use, the lower membrane and for the 
material that provides resistance to compressive forces to be a non-settable 
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-composition, preferably sand, wliich is spread onto tbe-membnane to fill the 
hollows associated with- the projections. . 

There is further provided for the barrier to include additional layers or 
membranis depending on its ultimate application; and for its ultimate 
applications to be a landfill site where the barrier inhibits contamination of the 
substratum underlying said landfill site. 



BRIEF DESCRIPTION OF DRAWINGS 

Embodiments of the invention will be described below by way of example only 
and with reference to the accompanying drawings in which: 

Figure 1 is a sectional side view of the first embodiment of a barrier 

according to the invention; and 
Figure 2 is a sectional side view of a second embodiment of a barrier 

according to the invention. 



DETAILED DESCRiPTION OF THE INVENTION 

Referring to Figures 1 and 2, a barrier membrane (1) comprises a first lower 
membrane (2) which is positionable on a substrate (3). A second membrane 
(4) is located on top of the lower membrane (2). The second membrane (4) 
has a multiplicity of projections (5) extending from one side (6) thereof. Each 
projection (5) has a hollow (7) extending into the opposite side (8) of the 
second membrane (4). In use, the majority of the hollows (7) are filled with a 
material (9) that provides resistance to compressive force. 

In the embodiments illustrated in Figures 1 and 2 the barrier (1) includes a 
third membrane (10) which is located on top of the second membrane (4). All 
these membranes (2, 4 and 10) are manufactured from a synthetic plastics 
material. The lower, second and third membrane (2) is impermeable to liquids 



while the lower second. (4) and third (1 0) . membranes are semi permeable to = 
volatile organic gasses. • - - :• " 

Referring specifically to Figure 1. the projections (5) are orientated operatively 
downwards and abut the basement membranes (2). The interstices between 
the projections (5) thus form a fluid passageway (11) between the second 
membrane (4) and basement membrane (2). In this embodiment, once the 
second membrane (4) has been laid on top of the lower membrane (2) a 
settable material which can be a sand/cement, gypsum or plaster of paris 
mixture (9), is brushed over the second membrane (4) to fill the hollows (7) of 
each projection (5). The third membrane (10) is then laid on top of the second 
membrane (4) and said settable material (9). 

It is envisaged that in use, the settable material (9), being relatively 
Incompressible, will cause the second membrane (4) to resist collapsing 
under a compressive force and thus maintain the liquid passageways (1 1 ). 

Referring particularly to Figure 2, the configuration of the membranes (2, 4 
and 10) is the same as for Figure 1 but, in this embodiment, the projections 
(5) are orientated operatively upwardly to abut the third membrane (10). The 
hollows (7) have thus their concavities orientated towards the basement 
membrane (2) and these hollows (7) are filled with a settable material (9) 
which, when cured imparts a resistance to compressive forces. In this 
embodiment the settable material (9) can be sand/cerrient, gypsum or plaster 
of paris. 

In both embodiments the interstices (11) between the projections (5) form a 
fluid passageway. Volatile gasses or liquids produced by waste in a landfill 
which the Ijarrier (1) separates from a substrate (3) permeate into the fluid 
passageway (1 1 ) and can be removed for treatment to render them non-toxic 
to the environment. 

It will be appreciated that variations can be made to the above-described 
embodiments of the invention without departing from the scope thereof. In 





particular, the cross-sectional shape and configuration of the projections and 
•iheir hollows can vary. Furthermore, the permeability of the menilDranes-can 
be altered to suit any particular application. Finally, while the membranes of 
these -embodiments are described when laid horizontally, they can be 
arranged vertically to contain material in, for example, a cylindrical landfill. 
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